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@ A pile yarn for an artificial lawn characterized by 
having an elongated, substantially spiral section 
formed by twisting one or a plurality of bundles of 
flat blank yarns and fixing the twisted state, or a pile 
yarn an artifical lawn characterized by connpnsing a 
plurality of yarns having an elongated, substantially 
spiral section formed by twisting in one direction one 
or a plurality of bundles of flat blank yarns wherein a 
plurality of said yarns are mutally twisted in the 
direction opposite to said one direction, and a meth- 
od and a spinneret for producing such a pile yarn for 
an artificial lawn. 
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ARTIFICIAL TURF, PILE YARN FOR ARTIFICIAL TURF, AND PROCESS AND SPINNERET FOR PRODUCING 

PILE YARN 



FIELD OF INDUSTRIAL APPLICATION 

The present invention relates to artificial turfs 
having a cut pile comprising a multiplicity of tufts 
of pile yam and formed over the surface of a 
backing structure, pile yarns for the artificial turf, 
and a process for producing such pile yarns. 

The invention further relates to a spinneret for 
spinning flat filaments for producing the pile yarn. 

PRIOR ART AND PROBLEM THEREOF 

Various artificial turfs have been proposed for 
use which comprise a multiplicity of tufts formed 
by implanting grasslike yams in a backing struc- 
ture. Artificial turfs comprising a cut pile formed by 
implanting flat grasslike yams in a backing struc- 
ture are in wide use in recent years for providing 
grounds or courts for sports such as baseball, 
soccer, rugby or tennis. Also in use in recent years 
are artificial turfs which comprise a cut pile of 
relatively long tufts and sand placed into the 
spaces among the tufts with the tips of the tufts 
projecting from the surface of the sand layer. The 
ground or court formed by the artificial turf includ- 
ing the sand layer is free from streaks which tend 
to appear in the implanting direction of the tufts, 
appears like a natural turf and is therefore ex- 
cellent. 

However, on the ground, court or the like which 
is provided with any of the above artificial turfs, it is 
frequently likely that the player will suffer a fric- 
tional injury or get burnt with heat of friction, for 
example, when falling down into contact with the 
tips of tufts. To eliminate the likelihood, it has been 
practice to diminish friction and heat of friction by 
spraying water on the artificial turf. 

The artificial turf nevertheless has the problem 
that the pile is low in water retentivity, necessitating 
frequent application of water, so that it has been 
desired to overcome the problem. 

An object of the present invention is to solve 
the above problem and to provide an artificial turf 
having high water retentivity. a pile yam capable of 
giving high water retentivity for use in artificial turfs 
and a process for producing the pile yarn. 

Another object of the invention is to provide a 
spinneret for forming filaments which are advanta- 
geous to the production of the pile yam. 

MEANS FOR SOLVING THE PROBLEM 



The above object is accomplished by an artifi- 
cial turf which is characterized in that a cut pile is 



formed over the surface of a backing structure by 
implanting in the backing structure a multiplicity of 
tufts each comprising one or a plurality of pile 
yarns, each of the pile yarns being composed of 

5 one flat filament or a plurality of bundled flat fila- 
ments as twisted and fixed in the twisted state into 
a slender form having an approximately spiral 
cross section. 

The above object of the invention is fulfilled 

10 also by a pile yarn for artificial turfs for use in 
forming a cut pile of a multiplicity of tufts over the 
surface of a backing structure, the piie yarn being 
characterized in that the yarn comprises one flat 
filament or a plurality of bundled flat filaments as 

15 twisted, fixed in the twisted state and thereby made 
to have a slender form of an approximately spiral 
cross section. 

The above object of the invention is fulfilled 
also by a pile yam for artificial turfs for use in 

20 forming a cut pile of a multiplicity of tufts over the 
surface of a backing structure, the pile yarn being 
characterized in that the piie yarn is composed of a 
plurality of yarns, each of the component yarns 
comprising one flat filament or a plurality of bun- 

25 died flat filaments twisted in one direction into a 
slender form of an approximately spiral cross sec- 
tion, the plurality of component yarns being twisted 
together in a direction opposite to said direction. 
The above object of the present invention is 

30 further achieved by a process for producing a pile 
yarn for artificial turfs characterized by twisting one 
flat filament or a plurality of bundled flat filaments 
into an approximately spiral form in cross section 
and thereafter fixing the filament or filaments in the 

35 Spiral form, or by a process for producing a pile 
yarn for artificial turfs characterized by twisting one 
flat filament or a plurality of bundled flat filaments 
into a yarn of an appropximately spiral cross sec- 
tion and thereafter twisting together a plurality of 

^0 lengths of the resulting yarn in a direction opposite 
to the direction of the twisting. 

The above object of the invention is further 
fulfilled by a spinneret for forming filament for 
artificial turfs characterized in that the spinneret has 

45 C-shaped or reversely C-shaped orifices eacii hav- 
ing an end portion extending approximately 
straight, or by a spinneret for forming filaments for 
artificial turfs characterized in that the spinneret has 
approximately S-shaped or reversely approximately 

50 S-shaped orifices. 

Preferably, the flat filament to be used is 3 mm 
to 50 mm in v/idth, 0.02 mm to 0.15 mm in thick- 
ness and 150 to 2500 in flatness ratio. The term 
''flatness ratio" as used herein means a value ob- 
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fained by dividing the width of the filament by the 
thickness thereof. The flat filament may be pre- 
pared from a spun material corresponding to a 
plurality of such filaments continuously formed as 
arranged side by side, by cutting the material into 
individual filaments. 

The filament to be used is any of a wide 
variety of those heretofore used for artificial turfs of 
the type described, such as those made of nylon 
resin, polypropylene resin, polyester resin, vinyl 
chloride resin, polyethylene or the like. Preferable 
are those made of polypropylene resin. 

The present invention will be described in 
greater detail with reference to the foiiowing em- 
bodiments. However, the invention is not limited to 
these embodiments but can be modified variously 
within the scope of the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 is a side elevation in vertical section 
showing an artificial turf as a first embodiment of 
the invention; 

FIG. 2 is a perspective view showing the tips of 
cut pile tufts thereof on an enlarged scale; 
FIG. 3 is a side elevation schematically showing 
an example of apparatus for preparing flat pile 
yarns for producing pile yarns for artificial turfs 
of the invention; 

FIG. 4 is a plan view showing an embodiment of 
spinneret of the invention; 

Fig. 5 is a view in section taken along the line I-! 
in FIG. 4; 

FIG. 6 is an enlarged view showing the portion A 
in FIG. 4; 

FIG. 7 is an enlarged view of another example of 
portion A; 

FIG. 8 is a perspective view showing on an 
enlarged scale the tips of cut pile tufts of an 
artificial turf as another embodiment of the in- 
vention; and 

FIG. 9 includes cross sectional views showing 
examples of pile yarns embodying the invention. 
EMBODIMENTS 

Embodiments of the present invention will be 
described below with reference to the accompany- 
ing drawings. 

FIG. 1 shows an artificial turf according to one 
of the embodiments of the invention. The artificial 
turf comprises a multiplicity of cut pile tufts 1 
formed of a pile yarn and implanted in the surface 
of a backing structure 2. The rear surface of the 
backing structure 2 is formed with a resin layer 3 
for backing to prevent the tufts from slipping off. As 
seen in FIG. 2. the cut pile tufts 1 are slender and 
single-twisted (Z-twisted according to the present 
embodiment) to a spiral form in cross section. The 



pile yarn forming the cut pile tufts i has been 
crimped, whereby the turf is given flexibility and 
made to feel comfortable to walk on. Of course, the 
cut pile tufts 1 may be S-twisted. 

5 The artificial turf of the invention thus con- 

structed is used, for example, for forming the 
above-mentioned ground, court or the like. Sand is 
applied to the cut pile with the tips of the tufts 1 
projecting from the surface of the sand layer. Since 

JO the cut pile tufts 1 are twisted to the spiral form in 
cross section as already described, slender voids 
are formed in the intenor of the tufts, and the water 
penetrating into the voids is held therein owing to 
the surface tension. Accordingly, the artificial turf of 

15 the present invention has the advantage of assuring 
the player of safety for a long period of time 
without the necessity of frequently sprinkling the 
turf with water to reduce friction and heat of friction. 
To form the cut pile of tufts 1 which are spiral 

20 in cross section, it is desirable to use filaments 
which are 3 mm to 50 mm in width. 0.02 mm to 
0.15 mm in thickness and 150 to 2500 m flatness 
ratio, preferably 5 mm to 30 mm in width and 0.04 
to 0.10 mm in thickness, if the width ts less than 3 

25 mm. the cut pile tufts are too small m diameter, 
failing to exhibit satisfactory water retentivity men- 
tioned, whereas if the width is larger than 50 mm. 
the tufts become excessively large in diameter and 
less likely to appear like a natural turf. Further tf the 

30 fiat filaments are smaller than 0.02 mm in thick- 
ness, the tufts are prone to abrasion or damage 
due to contact with the player when the turf is 
used, for example, for a ground, court or the like, 
hence poor abrasion resistance. When the thick- 

35 ness exceeds 0.15 mm. the flat filaments become 
excessively rigid, presenting difficulty m forming 
tufts which are twisted to a spiral cross section, 
hence a drawback. 

FIG. 3 schematically shows an apparatus 1 1 for 

40 producing such flat filaments. The production ap- 
paratus 1 1. which is adapted to prepare a multiplic- 
ity of flat filaments, comprises a die 12 facing 
downward and attached to an extruder {not shown) 
for extruding a molten resin, and a spinneret 13 

45 attached to the die 12 for spinning flat filaments. 
The flat extrudates 5a discharged from the orifices 
of the spinneret 13 are passed through a cooling 
water bath 14 disposed immediately below the 
spinneret 13 and then sent into a heating tank 16 

50 by way of first snap rolls 15. The filaments 5b 
heated in the tank 16 are sent forward over second 
snap rolls 17- The flat extrudates are drawn, for 
example, to five times the original length by these 
first snap rolls 15. heating tank 16 and second 

55 snap rolls 17. The flat filaments 5c subjected to the 
drawing step are passed through a heat treatment 
tank 18 and tansported over third snap rolls 19. 
The residual strain resulting from the drawing step 
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can be removed from the filaments 5c by passing 
the filaments 5c through the heat treatment tank 
18. The flat filaments 5c forv/arded by the third 
snap rolls 19 are individually v/ound up by a' take- 
up device 20 as a material and fed to a single 
twisting step of an artificial turf production appara- 
tus (not shown). 

The snap rolls 15. 17 and 19 installed in the 
flat filament production apparatus 11 can be re- 
placed by clover rolls, godet rolls, or the like. 

As seen in FIGS. 4. 5 and 6, the orifices 21 
formed in the spinneret 13 are C-shaped and have 
one end 21* extending approximately straight. Ac- 
cordingly, the flat extrudates from the orifices 21 of 
the spinneret 13 have a cross section which is 
similar to that of the orifices 21 in configuration. 
The flat filaments thus formed have the advantage 
that they can be readily made spiral in cross sec- 
tion when single-twisted (Z-twisted in the present 
embodiment), consequently facilitating the produc- 
tion of pile yarns of the present invention. Alter- 
natively, the orifices 21 can be so shaped that the 
other end 21" of the C-configuration extends ap- 
proximately straight. When the flat filament formed 
by the orifice is S-twisted in this case, a pile yarn 
can be readily obtained v/hich has a spiral- cross 
section. It is desirable to soft-twist the flat filament 
when the width thereof is large or to hard-twist the 
filament if the width is small. Examples of devices 
for single-twisting the flat filament are a ring twister, 
doubling and twisting machine, double twister, etc. 
The devices to be used for fixing the twisted state 
are. for example, a vacuum-type steam setter and 
the like. The filament v/hich is C-shaped in cross 
section may alternatively have a cross section 
which is reversely C-shaped, S-shaped as seen in 
FIG. 7, reversely S-shaped, or straight as usual. 
Such a filament is single-twisted and thereby made 
spiral in cross section. 

The pile yarn subjected to the single twisting 
step is then crimped as by knitting and deknitting 
when so required, fixed in the crimped state and 
wound up again. The pile yarn is implanted in a 
backing structure to form on the surface of the 
backing structure a multiplicity of cut pile tufts 
which are spiral in cross section. 

The cut pile is then subjected to a backing 
treatment for preventing the tufts from slipping off 
the backing structure. The backing treatment is 
carried out in a usual manner, for example, by 
fixing the pile yarn tufts to the rear side of the 
backing structure with a resin and further adhering 
a sheet to the resin layer. 

A plurality of, e.g. two, filaments of spiral cross 
section subjected to the single twisting step may 
be subjected further to a double twisting step to 
form a single pile yarn, which may be implanted in 
a backing structure. FIG. 8 shov/s the pile yarn 31 



thus formed. A single pile yarn may be formed by 
single-twisting a plurality of bundled filaments to a 
spiral form in cross section and fixing the filaments 
in the twisted state. Further a single pile yarn may 
5 be formed by twisting a plurality of bundled fila- 
ments into a single yam of spiral cross section, 
bundling the plurality of lengths of the resulting 
yarn, and twisting the bundle in a direction op- 
posite to the twist. The spiral cross section can be 
w of various configurations as illustrated in FIG. 9. 
FIG. 9, (a) shov/s a flat filament twisted as it is, (b) 
shows a flat filament twisted as folded in two, and 
(c) shows a flat filament twisted as folded in three, 
these filaments being shown in cross section, 
75 The cut pile tufts formed by such pile yarns 

have water-retaining voids in the interior like those 
of the foregoing artificial turfs, and water can be 
retained also between the filaments or between the 
yarns of spiral cross section. Thus, the tufts have 
20 high water retentivity. 

Furthermore, a plurality of such pile yarns may 
be provided as bundled to form each tuft. 

For the double twisting step, known double 
twisting machines v/hich are generally used can be 
25 employed besides the twisting machines already 
mentioned. 

ADVANTAGES OF THE INVENTION 

30 As will be apparent from the foregoing descrip- 

tion, the artificial turf of the present invention has 
cut pile tufts each comprising a pile yarn twisted to 
an approximately spiral form in cross section and 
therefore has high water retentivity. This assures 

35 the player or athlete of safety over a long period of 
time without the necessity of frequently sprinkling 
water on the turf. 

The present invention further provides pile 
yarns twisted to a generally spiral form in cross 

^0 section and advantageous to the production of ar- 
tificial turfs having good water retentivity, and also 
provides a process for preparing such pile yarns. 

The spinneret of the present invention is 
formed with C-shaped or reversely C-shaped 

46 orifices having one end extending oulY/ard approxi- 
mately straight, or with S-shaped or reversely 8- 
shaped orifices, so that filaments can be obtained 
which have the same cross sectional configuration 
as the orifices. This facilitates production of pile 

50 yarns generally spiral in cross section for use in 
articial turfs. 



Claims 

55 

1. A artificial turf which is characterized in that a 
cut pile is formed over the surface of a backing 
structure by implanting in the backing structure 
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a multiplicity of tufts each comprising one or a 
plurality of pile yarns, each of the pile yarns 
being composed of one flat filament or a plu- 
rality of bundled flat filaments as twisted and 
fixed in the twisted state into a slender form 5 
having an approximately spiral cross section. 

2. A pile yarn for artificial turfs for use in forming 
a cut pile of a multiplicity of tufts over the 
surface of a backing structure, the pile yarn w 
being characterized in that the yarn comprises 

one flat filament or a plurality of bundled flat 
filaments as twisted, fixed in the twisted state 
and thereby made to have a slender form of an 
approximately spiral cross section. ?5 

3. A pile yarn for artificial turfs as defined in claim 
2 wherein the flat filament is 3 mm to 50 mm 
in width, 0.02 to 0.15 mm in thickness and 150 

to 2500 in flatness ratio. 20 



4. A pile yarn for artificial turfs for use in forming 
a cut pile of a multiplicity of tufts over the 
surface of a backing structure, the pile yarn 
being characterized in that the pile yarn is 25 
composed of a plurality of yarns, each of the 
component yarns comprising one flat filament 

or a plurality of bundled flat filaments twisted 
in one direction into a slender form of an 
approximately spiral cross section, the plurality 30 
of component yarns being twisted together in a 
direction opposite to said direction. 

5. A process for producing a pile yarn for artificial 

turfs characterized by twisting one flat filament 35 
or a plurality of bundled flat filaments into an 
approximately spiral form in cross section and 
thereafter fixing the filament or filaments in the 
spiral form. 

40 

6. A process for producing a pile yarn for artificial 
turfs characterized by twisting one flat filament 
or a plurality of bundled flat filaments into a 
yarn of approximately spiral form in cross sec- 
tion and thereafter twisting together a plurality 45 
of lengths of the resulting yarn in a direction 
opposite to the direction of the twisting. 

7. A spinneret for forming filaments for artificial 

turfs characterized in that the spinneret has C- so 
shaped or reversely C-shaped orifices each 
having an end portion extending approximately 
straight. 

8. A spinneret for forming filaments for artificial 55 
turfs characterized in that the spinneret has 
approximately S-shaped or reversely approxi- 
mately S-shaped orifices. 
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FIG. 4 





5 



EP 0 432 272 A1 



FIG. 6 
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FIG. 7 
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